Video Product Family 


TMC22080 


TMC22080 Digital 
Video Mixer 


The TMC22080 is a Digital Video Mixer that 
performs 

M =(a)V, +( 1-0) Vo (ford sas 1) 
digital mixing at speeds up to 36 Mpps 
proportionally controlled by a 9-bit a-channel input. 
The TMC22080 has exact unity gain at a end- 
points. Mixing may also be controlled by a single 
bit of the a-channel input. Variable rate dissolves 
and fades may be executed under the control of 
the a-channel inputs. 


The TMC22080 supports 24-bit RGB, YCgCR444, 
and 16-bit YCgC R422 component video. The A- 
channel also accepts 8-bit color-indexed pixel data 
which addresses the three bypassable 256 x 8 
color look-up tables (CLUTs) with a 15 color. 
overlay palette. Interpolation and decimation filters 
along with RGB-to-YCgCp and YCgCp-to-RGB 
color-space conversion matrices are used when 
dissimilar pixel formats are to be mixed. 


The D/A converter outputs can be switched to view 
the A, B, or mixed video, all with 15-color overlay 
for pull-down menus. The analog outputs are RS- 
343A compatible and can directly drive doubly- 
terminated 75Q video cables. The TMC22080 is 
controlled via a microprocessor interface. 


The TMC22080 is fabricated on a sub-micron 
CMOS process and is available in a 128-lead 
plastic quad flat-pack (PQFP). Performance is 
guaranteed over the commercial, 0°C to 70°C 
temperature range. 


Applications 

e Mixing Computer Graphics And Live Video 

e Lap-dissolve Between Video Sources 

e Fade To Black And Fade To User-Selectable Fill 
Color 

e Window / Wipe Processing 
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Figure 1. Logic Symbol 
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Features 

e ©Mixes 24-Bit Digital RGB and YCgCp444, 16- 
Bit YCgC R422, and 8-Bit Color-Index Sources 

e 24-bit Digital Output For Downstream 
Processing | 

e Full 256-Step Proportional Mixing Via a Inputs 
At 36 Mpps 

e 256 x 8-Bit Look-Up Table On a Channel 

e Lap-Dissolve And Fade Effects With Variable 
Transitions 

e and Crosspoint Controls For Soft and Color- 
Border Wipe Generation 

e Mask Register And Three 256 x 8 Bypassable 
CLUTs With Overlay On A-Channel 

e RS-170, RS-343A Compatible Analog Output 
Levels From 8-bit D/A Converters With 
Programmable Blanking Levels 

e 15 Overlay Colors For Pull-Down Menus on 
Analog Outputs 

e D/A Power-Down Modes | 

e Single +5 Volt Power Supply Operation 


Related Products 

TMC22180 Video Mixer / Wipe Generator 
TMC22070 Genlocking Video Digitizer 
TMC22090/09 1/190/191 Digital Video Encoder 
TMC2242/TMC2243/T MC 2246 Digital Filter 
TMC2272 Color Space Converter 
TMC2301/TMC2302 Image Manipulator 
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Figure 2. Functional Block Diagram 
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General Description 


The TMC22080 is a monolithic digital video 
processor that proportionally mixes digital video in 
RGB, YCgCr, or color-index formats. 


The TMC22080 A-channel data path includes 
circuits that can look up 24-bit RGB values from 8- 
bit color-index inputs, convert RGB-to-YCgCR 
format and decimate YCgCR444 to YCgC R422. 
The B-channel path has circuits that convert 
YCgCp-to-RGB and interpolate YCgCR422 to 
YCpCp444. The conversion of incoming pixel data 
to formats that match is essential for mixing digital 
video. 


The flow of pixel data through the TMC22080 
begins with pixel data from the system memory. All 
pixel data inputs (PDAg3-9, PDB23.9, Og. and 
OL;3,,) are simultaneously registered on the rising 
edge of CLK, which runs at the system pixel rate. 
Video controls, HSYNC\, and VSYNC\, are also 
registered on the rising edge of CLK. There isa 
fixed pipeline latency for all pixel and video controls 
of 14 clock cycles for mixed digital video. 


A microprocessor interface gives the host 
processor access to the TMC22080 for initialization 
and control. Three output D/A converters generate 


RS-343A compatible signals for driving 75Q RGB 
monitor inputs or analog YCgCr encoders. 


The D/A converters may be disabled to conserve 


_power:in applications where they are not used. 


Additionally, the TMC22080 may be powered-down 
when not in use without losing Control Register 
values. In this mode, the microprocessor interface 
remains active, but CLUT locations are not 
accessible. Both of these power down features are 
controlled via internal Control Registers. 


Input Formats 


The TMC22080 accepts pixel data in several 
formats. 


1. YCgCp444. 24-bit data comprising 8-bits of 
luminance (Y), 8-bits of Cg, and 8-bit of Ca 
simultaneously registered into the PDA or PDB 
port on the rising edge of CLK. 


The expected input data range and format for 
YCpC R444 operation is 16-to-235 unsigned 
magnitude for Y and +112 2’s complement for 
Cp and Cr. Cg and Cp MSB inversion 
(enabling Cg and Ce input ranges of 16-to- 
240) is selectable via Control Registers. 
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Figure 3. Pixel Input Formats 
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Table 1. Input and Output Formats 
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Figure 4. V, and V, Proportional Mix as a Function of « 
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2. YCgCp422. 16-bit data comprising 8-bits of Y 
and 8-bits of Cg and Cp alternating with each 
new Y value in the following sequence: 


YCp-YCpR-YCp-YC R etc. 


The expected input data range and format for | 


YCpgCp422 operation is the same as for 
YCgCR444. 


3. RGB. 24-bit parallel data comprising 8-bits of 
red, 8-bits of green, and 8-bit of blue data that 
independantly address three 256 x 8-bit 
CLUTs (bypassable) in the PDA path. A 15 
color overlay palette attached to the CLUT is 
addressed by 4 Overlay inputs, OL3.9. 24-bit 
RGB data is also accepted in the PDB path but 
CLUTs are not available. 


4. 8-bit color-index. 8-bit parallel data mapped to 
256 different colors. Each 8-bit word 
simultaneously addresses three 256 x 8 
CLUTs in the PDA path. Since there are no 
CLUTs in the PDB path, color index operation 
is not an option. 


CLUT locations may hold RGB color values or 
YCgCp color values as long as the V, and V2 
mixer input formats match. 


A-channel Operation 


The A-channel data path passes through a mask 
where pixel data is logical-ANDed with the contents 
of the Mask Register. The 8-bit output data from 
the Mask Register address each of the three 
sections of the CLUT. 


The CLUT in the A-channel pixel data path 
comprises three 256-word x 8-bit sections. When 
the CLUT is enabled, pixel data addresses the 
CLUT, which outputs the address contents for 
subsequent processing. The CLUT may also be 
bypassed, passing incoming pixel data directly to 
subsequent circuits. 


For 24-bit RGB operation, each of the 256-word by 
8-bit CLUTs is independently addressed by green, 
blue, and red bytes from PDAd3.5. For Color-index 
operation, each of the 256 x 8 CLUTs is addressed 
by the same pixel data from PDA7z.o. 


The PDA overlay palette is addressed by four 
Overlay inputs, OL3_, and is enabled via the 
Control Register. Each valid Overlay address 
produces one of 15 24-bit colors selected from 
stored 8-bit red, green, and blue values. If all four 
overlay inputs are LOW, CLUT data is output. If 
any overlay input is HIGH, OL3.5 is decoded and 
the color corresponding to that address is output 
from the CLUT. OL3., may be changed on a pixel- 
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by-pixel basis. Olg.9 also address the D/A output 
channel overlay palette. 


A color-space converter and decimation filter in the 
A-channel pixel path may be enabled or bypassed 
to ensure that A-channel pixel format matches that 
of the B-channel prior to being applied to the Mixer 
block of the TMC22080. 


Table 2. A-channel RGB-to-YCgCp Converter 
Values for Fully-Saturated Colors. 


Input Values 
G B 


Output Values 


White 
Yellow 


Table 3. B-Channel YC,C,-to-RGB Converter 
Values for Fully-Saturated Colors. 


B-channel operation 


B-channel pixel data inputs, PDB53.9 are also 
registered on the rising edge of CLK and passed to 
a color-space converter and interpolation filter to 
ensure that the B-channel format matches that of 
the A-channel. Table 1 shows the input and output 
formats of the TMC22080 and the use of color- 
space converters, decimation, and interpolation 
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filters. The pipeline latency of the B-channel inputs 
matches that of the A-channel. 


Interpolation and Decimation Filters 


Digital interpolation and decimation filters in the A- 
and B-channel paths suppress unwanted artifacts 
in the chrominance components. These filters offer 
a maximum passband attenuation of 0.06 dB anda 
minimum stopband rejection of 41 dB. 


The filters are synchronized with incoming YCgCr 
data by the AV input. When the input format is 
YCpBR422, the incoming pixel coincident with AV 
going HIGH is assumed to be the YCz pixel. 


a-channel Operation 


Nine bits of ao information are registered on a pixel- 
by-pixel basis from ag». The eight LSBs of ago 
address a 256 x 8-bit lookup table (aLUT). The 
aLUT may be used to redefine the function of 
incoming a data for special effects or low resolution 
dissolves and fades. | 


The aLUT may be completely bypassed, allowing 
Qg.o to directly control the mixing of A, B and F. 
The aLUT is bypassed or enabled by an intemal 
Control Register bit. Data is written to or read from 
aLUT locations via the D7_, microprocessor port. 


Fill Color Registers 


The TMC22080 has a set of three registers for 
storing a solid fill color, F. Either RGB values or 
YCgCp values may be stored to yield the user- 
defined color, chosen to match the mixing format of 
the A- and B-channels at the input to the internal 
mixer. 


The fill color registers are written to and read from 
the Dz. microprocessor port. The fill color may be 
used as an alternative video source for fades. 


The Mixer 
By varying the value on the a-channel from 000, to 


100,, the Mixer performs a 256-step transition from 
one digital video source to the other. There are 
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three sources for the mixer: A-channel pixels, B- 
channel pixels, and the stored fill color, F. The 
mixer supports six dissolve transitions: A-to-B, A- 
to-F, B-to-A, B-to-F, F-to-A, F-to-B. The type of 
dissolve is selected by directing the A-, B-, or F 
pixels to the V, or V5 mixer input via the ABF 
Crosspoint Mux. This is done either by internal 
Control Registers via the microprocessor port or 
directly through the SMX>_,) inputs. The SMX>5_p 
input pins are enabled via the SMX Control 
Register bits. When enabled, they directly control 
the ABF Crosspoint Mux on a pixel-by-pixel basis, 
for externally derived wipe patterns. 


The rate of dissolve is controlled directly through 
the a-channel. The transfer function of the mixer: 


M=(a)V,+(1-a) Vo 


where A-channel pixels, B-channel pixels or F are 
assigned to V, and Vp. 


For an A-to-B dissolve transition, as the value of 
the eight LSBs of the a-channel change from 00, 
to FF,, an increasing level of A-channel 
contribution and a decreasing level of B-channel 
contribution becomes evident at the output, M. The 
9th bit (MSB) of the a-channel is used to correct for 
the 255/256 gain ‘actor in the A-channel that 
occurs when the 8-bit a value is FF,. The 9th bit, 
when HIGH, ignores the 8 LSBs and forces the A- 
channel gain to 256/256 and the B-Channel gain to 
0/256. 


The mixer transfer function may be programmed 
through irternal rogisters to produce: 


M= ( a) V; 
by internally forcing (1-a) to zero and 
Me= ( a) V; + Vo 
by internally forcing (1-a) to one. These modified 
transfer functions may be used for background / 
foreground and drop-shadow effects. 
At pixel rates up to 36 Mpps the a value may 


change on a pixel-by-pixel basis, allowing smooth 
transitions from one video source to another. The 


transition time interval may vary from many frames 
to only a few or a single pixel depending upon the 
rate a-channel data varies. 


The 9th bit of the a-channel acts like a key input, 
ignoring the 8 LSB of agp. A- and B-channel 
pixels may be mixed by switching them on a pixel- 
by-pixel basis with ag. The pipeline latency of the 
a-channel inputs matches that of the A and B- 
channels. 


The behavior of the Mixer during horizontal sync 
(HSYNC\) is set by Control Register bits. PDA or 
PDB pixels may be passed during HSYNC\ to 
accommodate Genlock or Decoder reference 
signals containing subcarrier phase and frequency 
data from upstream video processors. If incoming 
pixel data during HSYNC\ is not to be passed, the 
TMC22080 will pass RGB black (Mo3.5 = LOW) or 
component black (Mo3.16 = 10), Mys.g and Mz.9 = 
00,,) as appropriate. 


Digital Outputs 


The TMC22080 outputs pixel data in several 
formats: 


1. YCpCp444. 24-bit data comprising 8-bits of 
luminance (Y), 8-bits of Cg, and 8-bit of Cp 
simultaneously output on the Mo3.9 port, 
synchronous with the rising edge of CLK. 


The output data range and format for 
YCpCp444 operation is 16-to-235 unsigned 
magnitude (limited to 255) for Y and +112 2’s 
complement (limited to +127, -128) for Cg and 
Cpr. Cg and Cp output MSB inversion is a 
Control Register function. 


2. YC pCp422. 16-bit data comprising 8-bits of Y 
and 8-bits of Cg and Crp alternating with each 
new Y value is output ON Moz, synchronous 
with the rising edge of CLK. Pixels are output 
in the following sequence. 


YCp-YCp-YCp-YCr etc. 


The output data range for YCgCp422 is the 
same as YCgC R444. 
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3. RGB. 24-bit parallel data comprising 8-bits of 
red, 8-bits of green, and 8-bit of blue data. 
The data range for RGB operation is from 0-to- 
255. 


The TMC22080 has an additional feature that 
enables an internal multiplexer in the Mo3.) path for 
converting 24-bit YC—Cp422 to the more common 
16-bit YC—CpR422 in the following sequence: 


YyCpiCpy to YyCpy 

Y2Cp1Cp; to YoCry 

Y¥3Ca3Cp3 to Y3Cp3 

Y4Ca3Cr3 to Y4Cr3 

YsCgsCrs to YsCas 

YeCasCrs to YeCrs 
etc. 


The digital outputs may be disabled (high- 
impedance state) via Control Register bits. 


Previewing with the D/A Converters 


The D/A converters allow monitoring of A-channel, 
B-channel, and mixed pixel data. A color-space 
converter is included prior to the D/A converters to 


multiplexer allows the user to preview the three 
video sources without affecting the operation of the 
mixer or the mixed digital video. 


A 15 x 8x 3 overlay palette is included in the pixel 
data path to the D/A converters for overlaying text 
or graphics over the previewed source. This is 
useful in systems where pull-down menus are 
needed, but not wanted over the “program” mixed 
digital video. 


The D/A overlay palette is addressed by the same 
four Overlay inputs that address the PDA overlay 
palette, OL3.5. The D/A overlay palette is enabled 
or disabled via the Control Register. Each valid 
Overlay address produces one of 15 24-bit colors 
selected from stored 8-bit red, green, and blue 


values. If all four overlay inputs (OL3_,) are LOW, 
the Overlay palette passes incoming pixel data. If 
any overlay input is HIGH, OL3_, is decoded and 
the color corresponding to that address is output 
from the palette. OL,., may be changed ona 
pixel-by-pixel basis. 


Analog Inputs and Outputs 


The D/A converters have current source outputs. 
When source- and destination-terminated in 752, 
these outputs are used for directly driving RGB 
video inputs of video monitors. The D/A converter 
outputs produce RS-343A compatible levels 


SYNC\ and BLANK\ inputs are provided for 
controlling the D/A converters. All three D/A 
outputs are driven to blanking levels, but sync 
pulses appear on the G/Y output only. The 
TMC22080 offers two selectable blanking levels, 
0.0 IRE units where “black = blank" and 7.5 IRE 
units where "black > blank." Blanking levels are 
selected via the Control Registers. 


The TMC22080 operates from a single +5 Volt 


_. power supply. Multiple power.and ground pins are 
change internal YCpCp to RGB for viewing. A3:1 ... 


assigned and must be connected. An internal 
voltage reference (Vper, +1.2 Volts, nominally) and 
one external resistor connected between the Rare 
pin and Agnp determine the full-scale output 
current for all three D/A converters. An external 
voltage reference connected to Varr may also be 
used. 


Dissolve and Crossfade Operation 


Video transitions such as dissolve, and fades may 
be executed by direct a-channel control. The rate 
and start time for the transition depends entirely 
upon the value of the ag, inputs. Transitions may 
be executed as quickly or slowly as values are 
presented to the a-channel. Transitions may 
remain partially executed by keeping a-values 
constant. 
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The host processor accesses the internal Control 
Registers, CLUT, aLUT, and Overlay palettes 
through a bi-directional microprocessor port, D7_p. 


All Read/Write functions are selected by the Az.5 
inputs in conjunction with CS\ and R/W\. When 
writing, the address is presented along with a LOW 
on the R/W\ pin prior to the falling edge of CS\. 
Eight bits of data are presented on D7.) during the 
subsequent rising edge of CS\. 


RAM (A-channel CLUT and Overlay palette, aLUT, 
and D/A Overlay palette) read/write operations are 
selected by first writing to the Control Address 
Register. The two MSBs of the data written 
determine which of the four RAM sections are 
selected. The four LSBs determine the Control 
Register of interest for Control Register reads and 
writes. 


Table 4. MSB Definitions for Control Address 
Register 


A-channel CLUT 


A-channel! Overlay palette 
D/A Overlay palette 
aLUT 
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When writing (reading) from the A-channel CLUT, 
A-channel Overlay palette, or D-Overlay palette,, 
each address location is written (read) three 
consecutive times for red, green, and blue data. 
The address pointer automatically increments after 
writing (reading) the blue data. 


The aLUT address pointer automatically 
increments once for each location. 


Table 5. Microprocessor Port Control 


RAM Address Register for CLUT, aLUT, 
and overlay palettes for write operations 
Directs RAM R/W operations selected by 
the two MSBs of Control Address 
Register 

reserved 

RAM Address Register for CLUT, «LUT, 


and overlay palettes for read operations 
reserved 

Directs Control Register R/W operations 
selected by the four LSBs of the Control 
Address Register | | 

Mask Register 

Control Address Register 
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Figure 5. Microprocessor Port - Write Timing 
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Figure 6. Microprocessor Port - Read Timing 
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Pin Functions 


Clock and Pixel 1/0 


CLK 


PDAp3.0 


PDB»3.0 


Ol3o 


10 


The clock input is TTL-compatible and 
all pixel data to the TMC22080 is 
registered on the rising edge of CLK. 
CLK controls the flow of pixel data 
through the TMC22080 and controls 
the operation of the a-input. 


The A-channel pixel inputs are 
registered on the rising edge of CLK 
and specify which of the CLUT 
locations are addressed after masking. 
If the CLUTs are bypassed, the A- 
channel pixel data is sent on to the 
mixer section. PDA-7., are applied to all 
three CLUT sections when color-index 
pixel data is used. 


The B-channel pixel inputs are 
registered on the rising edge of CLK 


and are applied to the mixer after color- 


space conversion, and interpolation, as 
needed. 


The a-channel inputs are registered on 
the rising edge of CLK and control 
proportional mixing at pixel rates up to 
36 Mpps. Og, acts as a key input, 
switching A- and B-channel pixel data 
on a pixel-by-pixel basis. p is the 
LSB. 


The post-mixer digital outputs are 
synchronous with respect to the rising 
edge of CLK. These outputs are used 
for passing mixed digital video on for 
further processing (mixing, encoding, 
etc.). 


The Overlay inputs select one of 15 
overlay colors from both the PDA and 
D/A overlay palettes. O53, are 
registered on the rising edge of CLK. 
When PDA or D/A overlay are enabled 
and OL3.9 > 0, the contents of the 
addressed palette are output in place of 
the pixel data. Overlay is inactive when 
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OL3.5 = 0, or when disabled via the 
Control Registers. OL, is the LSB. 


Microprocessor Interface 


RW\ 


CS\ 


When R/W\ and CS\ are LOW, the 
microprocessor can write to the control 
Registers or CLUT over D7.9. When 
R/W\ is HIGH and CS\ is LOW, it can 
read the contents of any selected 
CLUT address or Control Register. 


When CS\ is HIGH, the microprocessor 
interface port, D7.o, is set to high- 
impedance and ignored. When CS\ is 
LOW, the microprocessor can read or 
write parameters over D7.9. For CLUT, 
aLUT, or overlay read/write operations, 
CS\ must be HIGH at least 4 CLK 
cycles. 


These address controls govern whether 
the microprocessor interface selects an 
address pointer for CLUT/Overlay, 
aLUT, or Control Registers, or the 
“pointed to” location of the 
CLUT/Overlay, aLUT, or Control 
Registers for read/write operations. 


D-.9 is a bi-directional data port which 
enables the reading of data from, or the 
writing of data to, the internal Control 
Registers, CLUT, aLUT and Overlay 
locations. Dp is the LSB. 


Video Controls 


HSYNC\ 
VSYNC\ 


HSOUT\ 
VSOUT\ 
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Horizontal and vertical sync 


inputs 


Horizontal and vertical sync 

outputs. These outputs are delayed to 
match the pipeline latency of pixels 
through the TMC22080. The pipeline 
latency may be set to 12 or 14 CLK 
cycles via the Control Register. 
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RGB / Ver 


AV 


BLANK\ 


SYNC\ 


SMXo.9 


When HIGH, AV indicates active video. 
When LOW, blanking is indicated. 


AV is pipelined through the TMC22080 
and output on AVOUT. The pipeline 
latency is selected to be either 12 or 14 
CLK cycles. 


When LOW, all three D/A converters 
are forced to the blanking level 
selected by the SETUP Control 
Register bit. The DC output level of the 
G/Y D/A depends upon both BLANK\ 
and SYNC\ input. When HIGH, the D/A 
converter outputs follow active video 
data. 


When SYNC\ is LOW, a 40 IRE current 
source on the G/Y D/A is turned off. 
This forces the sync tip to be 0.0 Volts. 
If no sync pulse is required on G/Y, 
grounding SYNC\ disables the offset on 
G/Y active video. When HIGH, G/Y 
video is offset 40 IRE units. 


When enabled by setting the SMX 
Control Register bits to 111, these 
inputs control the ABF Crosspoint Mux 
which directs the A- or B-channel pixels 
or the fill color register values to the V, 
or V. inputs to the mixer. The SMX2.o 
input pins are ignored when the SMx 
Control Register bits are not 111. 
SMX>.9 are registered on the rising 
edge of CLK. ABF Crosspoint Mux 
control is according to the following: 


TMC22080 


Voltage Reference 


VREF 


Rrer 


COMP 


An internal voltage source of +1.2 Volts 
(nominal) is applied to the Vper 
terminal. This is the reference for all 
three D/A converters of the TMC22080. 
Decoupling Vacr to Agnp with a 0.1pF 
ceramic capacitor is recommended. 
This pin may also be used as an input 
for an external voltage reference 
source (+1.2 V). 


The full-scale output current of the 
TMC22080 is determined by the value 
of the resistor connected between 
Rrer and Agnp- Varying this resistor 
will vary the “white” output level for all 
three D/A converters. The TMC22080 
is not designed for operation with an 
external current reference. 


A 0.1 uF ceramic capacitor is 
connected between the COMP and 
Vppa terminals. 


Video Outputs 


G/Y 


B/C, 


R/CR 
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The green/luminance analog video 
outout. Sync pulses are included on 
this output. 

Blue/Cg analog video output. 


Red/Cp analog video output. 
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Table 6. Package Interconnections 


=< Cm [+ 


Pixel I/O A-channel pixel inputs TT. 24 


B-channel pixel inputs 
Video Controls 


a-channel inputs 
uPc VO ' 4 


ABF Crosspoint Mux control 
Video Output 


Overlay inputs 
Mixed pixel outputs 


Figure 7. 128-pin Plastic Quad Flat Pack (PQFP) Package (Actual Size) 


a 


Horizontal sync input 
vertical sync input 
Horizontal sync output 
vertical sync output 
Active Video input 
Delayed AV Output 
Sync input for G/Y D/A 
Blanking control for D/As 


Bus Read/Write control 
Bus Chip Select 
Register Select controls 
Data I/O port 


dda) ddddd Aaa | AdddS 


: 


Green.Luminance video 
Blue/Cp video 
Red/Cr video 


Voltage reference input/output 
Current-setting resistor 
Compensation capacitor 


Analog power supply 
Digital power supply 
Analog ground 

Digital ground 


0.0 V 
0.0 V 
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Table 7. Control Register Map 


110 reserved 
111 Enables SMX>_ input pins 


A-Channel Control Register 


0 Disable A-channel Overlay 
Enable A-channel Overlay 


00 
01 (V4 Jat Vo 
10 (V4 ja 

11 reserved 


0 Bypass Decimator 
1 Enable Decimator 


Bypass the A-channel Fill Color Registers 


RGB-to-YCgCa 
1 Enable the A channal REDVAL Value for Red or Ca 
RGB-to-YCgC_ GRNVAL Value for Green or Y 
BLEVAL Value for Blue or Cg 
0 Bypass CLUTs 
1 Enable CLUTs Output Control Register 


AVPIPE 0 14 CLK delay on AVOUT 


Cp/Cr MSB not inverted 
1 12 CLK delay on AVOUT 


0 
1 Inverts Cp/Cr MSB 


TMC22080 CLK enabled 
TMC22080 power-down 


reserved POWER 


-~O 


00 YC_CR444 
01 YCR—CR422 
10 8-bit lor-Index 
11 24-bit RGB 


aLUTEN 


0 Bypass aLUT 
1 Enable aLUT 


PASSON 


0 Passon disabled 
1 


B-Channel Control Register Passon enabled 


reserved A/BPASS | 0 PDA passon during 


HSYNC\ 
0 _ Bypass the B-channel 1 PDB passon during 
HSYNC\ 


YCpCp-to-RGB 
1 Enable the B-channel 
YCpCp-to-RGB 
0 ‘Bypass Interpolator 
1 Enable Interpolator 


0 Mo3.9 3-state 
1 Mo3.9 Enable 


0 Cp/Cp MSB not inverted 
0  Cp/Cp MSB not inverted 1 Inverts Cp/C_ MSB 
1 Inverts Cg/Cp MSB 

0 24-bit RGB or YCgCR 444 
1 


00 YC —pCR444 16-bit YCgpC R422 
01 YCgCR422 
10 reserved D/A Control Register 


24-bit RGB 


reserved 
0 D/A power-down mode 
1 D/A Converters enabled 


Mixer Control Register 


0 YCpRC 
1 RG i 


0 IRE blankina 
7.5 IRE blanking 


=- oO 


00 A-pixels to D/A converters 
01 B-pixels to D/A converters 
10 Mixed pixels to D/As 

reserved 


0 Disables D/A Overlay 
1 Enables D/A Overlay 


0 Bypass D/A YCgCR-RGB 
1 Enable D/A YCgCa-RGB 


Ato V;, Bto Vo 
001 Ato V,,FtoV 
010 B to V1, Ato Vs 
011 BtoV,,FtoV» 
100 FtoV,,Ato V5 
101 F to V,, Bto Vo 


Identification (read only) 


PARTID 
REVID 


Chip part type 
Chip revision 
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Control Register Definitions 


A-Channel Control 
Register 


When HIGH, the Overlay 
palette in the PDA pixel 
path is enabled and 
controlled by the OL3.5 
inputs. When LOW, the 
PDA Overlay palette is 
disabled. 


When HIGH, this bit 
causes A-channel pixel 
data to be decimated from 
YCpCRp444 to YCpCp422 
format. When LOW, no 
decimation filtering takes 
place and the data is 
passed through. 


When HIGH, this bit 
causes A-channel pixel 
data to be converted from 
RGB to YCgCpR format. 
When LOW, no 
conversion takes place 
and the data is passed 
through. 


When HIGH, the CLUTs 
are enabled and 
addressed by pixel data. 
When LOW the CLUTs 

are bypassed with CLUT 
address data appearing 

on the CLUT outputs. 


When LOW, the MSBs of 
the Cp and Cp A-channel 
input positions (PDA 45 
and PDA?) are not 
inverted. When HIGH, the 
MSBs of the Cg and Cr, 
input positions are 
inverted 
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The AFORMAT bits set up 
the A pixel data path to 
accommodate digital 
video in four different 


10 8-bit color index 
11 24-bit RGB 


B-Channel Control 
Register 


reserved 


_|When HIGH, this bit 
causes B-channel pixel 
_|data.to be converted from 
YCgCp to RGB format. © 
When LOW, no 
conversion takes place 
and the data is passed 
through. 


When HIGH, this bit 
causes B-channel pixel 
data to be interpolated 
from YCpCp422 to 

YC_—C R444 format. When 
LOW, no interpolation 
filtering takes place and 
the data is passed 
through. 


When LOW, the MSBs of 
the Cp and Cp B-channel 
input positions (PDB,5> 
and PDB-) are inverted. 
When HIGH, the MSBs of 
the Cp and Crp input 
positions are not inverted 
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BFORMAT| B-channel pixel data 
format select bits. 
00 YCpC R444 

01 YCpCR422 

10 reserved 

11 24-bit RGB 


1-0 |MIXTFN | These two bits are used to 
alter the mixer transfer 
function 

00 (V, = Vo jo. + Vo 
01 (Vy )a+Vo 

10 ( V; ja 

11 reserved 


Mixer Control Register 


Fill Color Registers 


When LOW, the mixer is 
set for YCgCr format. 
When HIGH, the mixer 
expects RGB format. 


REDVAL 
GRNVAL 
BLUVAL 


Value for Red / Cr 
Value for Green / Y 
Value for Blue / Cg 


The data source for the 
internal D/A converters is 
selected by two control 


Output Control Register 


When LOW the pipeline 
latency of AV, output on 
AVOUT is 14 CLK cycles. 
When HIGH, the pipeline 
latency is 12 CLK cycles. 


00 A-pixels 
01 B-pixels 
10 Mixed pixels 
reserved 


When HIGH, the CLK 
input is disabled and D/A 
converters are powered 
down, reducing power 
consumption. In this 
mode, the microprocessor 
port remains active, 
previously stored register 
values are held, but the 
CLUTs may not be 
altered. When LOW, the 
TMC22080 is enabled and 
the CLUT contents may 
be altered. 


These three control bits 
determine which video 
source (A-pixels, B-pixels, 
fill color registers) is 
directed to the two mixer 
inputs, V, and Vo, through 
the ABF Crosspoint Mux. 
The transition is then 
controlled by a ranging 
from 000, to 100}. 

000 A to V;, B to Vo 

001 Ato V;, F to Vo 

010 B to V,, Ato Vo 

011 B to Vy, F to Vo 

100 F to V;, Ato Vo 

101 F to V;, B to Vo 

110 reserved 

111 Enables SMX2.5 input 
pins for external 
source assignments. 


When LOW, data from 
Qg.o bypasses the aLUT 
and controls the mixer 
directly. When HIGH, @7.¢ 
addresses the aLUT. 
aLUT output data controls 
the mixer. 
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PASSON |When LOW, pixel activity 
during HSYNC\ is subject 
to the mixer transfer 
function. When HIGH, 
PDA or PDB Gata may be 
selected to pass through 
the mixer without 
modification. The 
PASSON feature allows 
Genlock or Decoder 
reference signals to be 
passed downstream for 
subsequent processing. 


D/A Control Register 


reserved 


D/A converters are 
enabled when HIGH. The 
D/A converters are 
powered-down when 
SLEEP is LOW. 


When LOW, 0 IRE 
blanking levels are 
present on the D/A 
converter outputs When 
HIGH, blanking levels are 
7 .5 IRE units. 


LOW allows all pixel 
activity from PDAd3.5 
during HSYNC\ to pass to 
Mo3.9: HIGH allows all 
pixel activity from PDBo3.5 
during HSYNC\ to pass to 


Mo3.0: 


When HIGH, the Overlay 
palette in the D/A 

‘| converter pixel path is 
enabled and controlled by 
the OL3.) inputs. When 
... | LOW, the D/A Overlay 


Digital outputs Mo3.5 are : 
| palette is disabled. 


enabled when this bit is 
HIGH. These outputs are 
in a high-impedance state 
when MOUT is LOW. 


When HIGH, D/A 
converter input data is 

converted from YCgCp to 
RGB format. When LOW, 
no conversion takes place 
and the data is passed 

through. 


When LOW, the MSBs of 
the Cp and Cp Mo3.5 
output positions (M,s5 and 
M7) are not inverted. 
When HIGH, the MSBs of 
the Cg and Cr output 
positions are inverted 


identification (read only) 


0:7 |PARTID | Retums code for part 


When LOW, 24-bit RGB 
or YCgC R444 output data 
formats are enabled. 
When HIGH, The 
multiplexer in the Mo3.9 
path is enabled producing 
16-bit YC—gC R422 


type. 

01,, = 22080 
02,, = 22180 
Retums code for silicon 


revision letter. 
01, =A, 02, = B, etc. 
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Table 8. CLUT Read/Write Sequences 


Write Entire A-channel 
CLUT From Address 00 


Selects A-CLUT for R/W. 
Sets RAM Adcaress 
Register to 00. 

r0 written into red CLUT 
address 00. 

gO written into green 
CLUT address 00. 

bO written into blue CLUT 
address 00. 

repeat steps 3,4,5 until A- 
CLUT is full. 

r255 written into red CLU 
address FF. 

g255 written into green 
CLUT address FF. 

b255 written into blue 
CLUT address FF. 


Write RGB data to A- 
Overlay Location adr 


Selects A-Overlay for 
RW. 

Write adr into RAM 
Address Register. 

rn written into red CLUT 
address adr. 

gn written into green 
CLUT address adr. 

bn written into blue CLUT 
address adr. 


Read all aLUT Location 
starting from 00 


Selects aLUT for R/W. 
Write 00 into RAM 
Address Register (sets 
address to 00). 

Read contents of aLUT, 
aa, from location 00. 
repeat step 3 254 more 
times. 

Read contents of aLUT, 
BB, from last location FF. 
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Write to all Control 
Registers 


Writes 00 to Address 
Control Register (selects 
the A-channel Control 
Register) 

Writes aa into A-channel 
Control Register 

Repeat steps 1 and 2 
incrementing data to 
Address Control Register 
Writes 07 to Address 
Control Register (selects 
the D/A Control Register) 
Writes bb into D/A Control 
Register 


Read/Modify/Write Mixer 
Control Register 


-|Writes 02 to Address 
Control Register (selects 
the Mixer Control 
Register) 

Mixer Control Register 
contents, aa, available on 
D7.0- é 

System modifies aa to get 
bb. 

Writes bb into Mixer 
Control Register. 
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Figure 8. Mixing Video and Computer Graphics In a Basic Multimedia System 
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Synchronized Video Sources 
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Figure 10. Mixing Two Computer Graphics Sources 
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